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In order to realize the objectives stated above, the thermo- 
setting resin composition for carbon fiber reinforced com- 
posite materials of the present invention chiefly comprises 
the following components. 
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Furthermore, the present invention also relates to a prepreg 
formed by impregnating reinforcing fiber with the aforesaid 
resin composition and to carbon fiber reinforced composite 
materials comprising reinforcing fiber and a cured aforesaid 
thermosetting resin composition. 

In accordance with the present invention, there can be 
obtained a thermosetting resin composition where the adhe- 
sion to reinforcing fiber by the cured material and the elastic 
modulus of the cured material are excellent, and by using 
this resin composition there can be obtained carbon fiber 
reinforced composite materials which are excellent in their 
0° compressive strength, 90° tensile strength and interlami- 
nar shear strength, and which also have outstanding impact 
resistance. 
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2. — #***UH*#. 7 ^-il*t4jt*f*a4fc^##J9*BHt*r»fiL^ 

#, ^Afl.^(B)«^^-i:^aM' J f AA&^(A)ioo± Jr## 

0.5-5 

JtJR)**^ ft*# £ >ML^^*^4&^#. 

(C). 

*Afe^(B)***ii.A(l)^^«&#*^«.^4fr. 
6. — #Hb»*i*fl*#- 4 ^^^^f^S4t5.^#^M*^^#jmM^ 



>N-C-C = C- , _ , 

II I I (5) 
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12. — *Hb»*uH*# 8 ft fi&®fcttmia.& 

13. — ifrdH*.*]-*-* 12 /^#4£^*fc&4fc££###&B#.#m£i£ 

14. —iff****** 8 ftsaLtf&n&&fc$~&#ftft&®'#-tt]%&4~ 



15, — *t*»*U0*# 8 #J£#**f*»4fcJL^##M*B4M*je&/^ 



#r» >Mt^-l*.^**»4*:, **#£(l)-(4) 

*#«E.^^4t^^^ *$MM*i:A 3.2GPa «JL. 

17. — #**»*UH** 1 ^*«&^^»^X^##>8*B*fe#rj»fe^ 

18. — #*r*iiH-ft-*. l ^st«**f^a*JL^#iH-JB*W*k#r»te^ 
«r, ^#^^^*^^^^^M#(A)100^^:#^ 1-20 

19. i8^-ii.^^if^»>rt,JL^^-ffl^S'ii#it^ 

25X:. o.5Hz 
10000-300000Pas. 
21. — #>*U'J*£ 1 /^i£tf&E^#JS£i^4fr> 
^i+ati 25X: , 60rpm &S&flL% 0.01-1.0Pas. 

22-#^^']^^l-21^^^^Q«li^^^^^^^.^f^^^J^ 

23. — ^#f^3£4fc.JL^##, fc:M>U']^-£l-21#£r-- 

24. --#^^'J^23^r^^^^^^4t,^#iH-, 4&*f 
^S^.^*t^T&jX^##^>&!'51^r^^^^i" 77.0MPa. 

25. — 23 *h£t***f 4lft4bA.^##, 
#R4t£^#iH-#*fcX^***l-** 0»f*aAi^* 1700MPa, A 
JU &H^*a&jL*Ll~ 77.0MPa. 
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9: 4&£f£M# 10: g^^^c 
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4Ut 3, (l)-(4)i&# #j Q ft #i 4fr Jfi . 
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9 2 ^^*L|bI^^?1^. M.5i.^(l)-(4)jl#^^^^S^^^ 



ia), *#i>hftiL&#'rftgBt, >^it 
ft # A m#(B)& © «*T J» £ iL£ *f ft K *# & 9 

flatfj g**rH^-h*T: "JfciMMfr- (Epikote) 825(^^^* 172- 
178), a J£&=fl-# w 828(5f^£* 184-194), «JfciL*M*" 834(2Fjl£3: 



230-270). 1001(Sf&£l: 450-500), 1002(Sf 

600-700). B 3£&##" 1003(3f&£lr 670-770). 
1004(££&£ 1:875-975). «*jfc*1-#- 1007(3f:&£ 1: 1750-2200). "Jfe 
1009(Sf^£l; 2400-3300). 1010(^*.^^ 
3000-5000)(#jL;&>fc4fc Shell SF a 4£4&£#" (i # h - h ) 
YD-128(Jf;^ir J: 184-194). a ^^# w YD-011(3fr&£ * 450-500). 

YD-014(££&£1: 900-1000). a ^4&£#" YD-017(3f#L 
£1:1750-2100). "^Jfc^" YD-019(S£&£ 1:2400-3000). a i£J&£ 
#" YD-022(3£%£± 4000-6000)(#Ji;$&^4fcA(#)#]). " %tJ$L& 
jL" z-Ktuy 840(5?:&£1: 180-190), u *kdLft&" 850(^&#1: 
184-194). "3&$Lft&" 830(3f&£ 1:165-185). •^iL^A" 1050(Sf;& 
£± 450-500). tt *£&:ft;5L" 3050(^4^^1: 740-860). "tkSi^JL" 
HM-101(Jf:&£ 1; 3200-3900)(#-t;$ *: 9 a: (#.)#]). 

u &;*M£#:"(* $ * *• * if ) ELA-128(££&i£ :! 184-194. teiL>ffc#(#L) 
#]). DER331(ilf;^^l: 182-192. tf&4t^3#])^. XUfrFg^Mt. 
JMH****^"***-*: tt &£##-806(^4L£l: 160-170), 

807(S>:4L#± 160-1750). "JfeiLifl-** E4002P(5f^^l: 610). 
a ^&##" E4003P(3f&£l: 800). "ifciL^Hfr" E4004P(i^ & £ * 
930). "J^^" E4007P(S£&£ 1:2060). H 4fc4L*Mt" E4009P(5f^ 
£±3030). E4010P(^&£± 4400)(#_t;Hr;fc4fc Shells 

"^iW^SSOO^^ 165-180 *: n *»ft£4b$:iLJk(#t) 
♦J)* tt i£&£#"YDF-2001(S|^£± 450-500). #" YDF-2004 

(3Ml£± 900-1000)(^_h^^^>ffc^(#.)^). *lg^ S^3f&##|tfif 

"^^-rr-yP" EX-251(^ # -fe -ffc^X , 3§f&£± 
189). Wik*t& A^St&ftffitfjip^&TTH^Zj: 5050(01 
-h^>A4t Shell *RJL«*MI£* 380-410). 152(^9^5* 
JMfc#XJnHJf;jfc£± 340-380). « ESB-400T(^^4t# 
#h 3f&£± 380-420, ), YHI>360(&4MfcAti. 3£*,£ 

* 350-370). 



^^T^JA>T: a ^&*t# w 152(Jf^SJ: 172-179), a i&&##" 
154(5f £ * 176-181)(>* Shell Sf: &(#)#] ), DER438(^^, U 

J: 176-181. #&#,#^3$]). Araldite EPN1138(^^^^ 176-181. 
Ciba^*)*!). Araldite EPN1139(^^^f: 172-179. Ciba4S*I$). 

YCPN-702(#;&£^: 200-230 &*Mfcj&$]). BREN-105(5f^ 
£ J: 262-278 9 ^itm 

201(7* #-fc4fc&Jijk#L ^^.^f: 118). J^^^sic-^Mr^^^ 
* ~A> EX203(^# *:te&XJM?K 112). 4. 4'— ^-3, 

3% 5, 5^¥^#^— ^*iJ-&3fc# u *k#Lftft" YX4000(*Mfc Shell 
Sf^^K 180-192)1, 6-S-&&&tf)^*$j(Llj-te$iH(j 

HP-4032H(*L 9 ^j*.^4fc^x Sf&il' * 250) 9, 9-3*.(4-^^ 

ft EPONHPT Mtffi 1079(Shell * 
250-260). J2.(xt-&££.)7 ^^^^3^-«-J**^ TACTEX742(l$&4fc^ 
*]. ± 150-157). 9(^Jfe£JtO&ftti&Ji^iH*|fctt 

#" 1031S(5tH£, Shell ^^(^)^J. ^£,£3:196). -tf->-l-ft 
SUft^:* -A(EX-314 145). 
^^W^^c-a-^St^r ^ 3 - A EX-411(^^-fe^^Xik^J^^^^: 

23i)«L^ a $sf-fc*m$- 2 tfem&&&m&&&2]«i*&'4L&mn& 

&#JK?ftXAC 4151(fe Ciba *M4, 5F^^^:412). XAC4152(M Ciba 
£J^£*338)^. 

x^x^^^^«^;^^»ELM434(>&iL4t##J. 3f&ir J: 110-130). 
W^7MH£&ft:£x^xj&# TETRAD-X(=- ^^*r>ffc#^J. Sf^# 
^ 90-105)^. 

>T: ^^^-fl-t^^gfrft •afciMUfc-* ELM120(3*-^£^ 



118> %LJLi%*1}-yk&-*$&&%L&# i "Araldite" MY0510 

(Ciba-Geigy £ „ S£ & £ * 94-107). 

**JMl*t». *fr«TJ>Jjb: *-MMfc#4^«* ERL- 
4206(^^^ J: 70-74). ERL-4221 J: 131-143)> ERL-4234(i^^ 
133-154)^. rf&JL-kT*] sfcSFH4b*:£.*¥. 

4, 4'^#.^^T«.. 3, 3'-n#,^— %L&f^ fS\%L 
&f**LM&jLj6L&ft3M&1k& % ~V&3M*. ~V&"fMc. 2, 4, 

&tiff-?4Hf- 3-£&-l, 1— VJfe.j|L*. 3-(3, 4-— H^)-l, 1— ¥ 
£j|.-*-(DCMU), 3-(3-lL-4-T 1— 2, 4-«L(3, 3- 
^T^^)T^#^*^*#^Ji4fcM*J«.^^— H.^**t. # 
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R 6 O 

t*Mt-4s R 6 . R 7 . R 8 . R 9 4t^I,. ^£-ttt4£->K 
WR 10 . -W-OR 11 , -W-NR 12 R 13 t^^-^> R 10 ^ R n 4L^)&t£*^, 
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^t^ife^^^^-. ifcJU R\ R\ R 3 , R 5 , R 6 t^^^T«^^ 
3f. ) 

R-(0) n NXN(R 14 ) ra -Z 

o o 

II ' II 

-c- -s- - P - 

I! II I 

O O . R 1 7 



I * r, 2 0 



R R 



-NH -C-C-R" 
R o 



t##-4s R 18 . R 19 > R 20 > R 21 £^I<. #.&ttt4£->K 

Jt**4*tJ^*^*JL R w *.T**#^*fc*-, fi*. j&jfc 

&t**«&JMUL *&JL, R 14 . R 15 . R*\ R 18 t^^^T^^^. ) 

N- l-C^ftA.*.*.?*. N- eft***. 4-Z-iUL 

6-&IMUE.e.ft> ***** N-j*v*J*ib*.-tf-A 
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64L&e*ib«K 3-^4p^Lr. 
7 A. 7 r X y K IITR FGL , 

4'-4^-N-^&&#3£lfc. 3'-^^Sfc#^^. 
^ V Sfc^(nipecotamide). N,N ~ Zj SfcJIfc. ^Jimt'PSMfc^- 

£l.&3MLtt\ N-(2-3Lg-£i^-)£.8fcJ!£^. 

4TM****lfe» N-Jfe*T*tf 2, 3-^^-3-^^- 

RjS _ N _X-(Y)n-R Ji -0-C-C = C-R IS (g) 
i,T O R n R !< 




1. 

R 22 ^^&£E£f4L# 24ft&W. 

R 23 . R 2 \ R 25 4L^1.. #£t##-^K 
R 26 JLtf^ *ut, 3Ntt R 27 £^. 
- M-)-WR 30 4 -W-OR 3 \ W-NR 32 R 33 R 30 . R 31 £*c£t£. 

^3^, R 3 \ R 33 4t**., *t&, W4L^-CCML-S0 2 . 

t&***JMUk. *&JL, R 2 \ R 23 , R 24 , R 25 , R 2 \ R 27 v R 29 ftf}fr-& 

R -_ (0 )n-X-N-R 3 '-0-C-C = C-R' T (g) 

O R 3S R 3 ' 



R 34 ^^^*^ 2#^®. 

R 3S . R 36 . R 37 ^^a. *t£> ^t^^-^. 

R 38 4L^£t.^ #*-ttt*fr— >K R 39 ^^. *t&* 
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t&&«JMUk. *&JL, R 34 . R 35 , R* R 37 . R 38 , R 39 t^^^^>h 



R N - C - C = C - R ' J 

I 4 II I I (10) 
R O R " 1 R " 

(ilJt, R 41 . R 42 x R 43 £^^ *t*., + 

-WR 46 , -W-OR 47 . -W-NR 48 R 49 1^^-^, R 4 \ R 47 4L^£t£ 

R 4 \ R 49 4L*&. *Uk ^ W ^^-co-^-so 2 -. 

JM^. ^JL, R 41 . R 4 \ R 4 \ R 44 , R 45 ttf^i^T^J&Sj;. ) 
it (8)#r ^ Xj 4fc £-#7 # * 4M*J T «< A : V ^ ^ # & 2-(3^-iL ¥ 

(— ¥ *-«MUUk V z-&» . 2-(T *p sb^) z^ ^ 



SfcJ&v N-^T^^SfeJI^ N-#i*?£-i*j#StJt*. N-TJL^^^,J^. N- 
^#St^#. 1, 2, 3, 6-^^4)5 ^L^^SbJLJfe. ^jttp^Wfi^^: 

&£Mfr(A)#Jf^**JJ£ 100 0.5-20 *ir4$\ 0.5-15 * 

0.5-5 
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-$^¥j#>£*^MtiLm u Atlac" 382E " Dion" 6694G. u Atlac" 711 A( 7 

5524p(9 4^ f # "#!)Hr FG-104(^t 9 

Jk(#)#J). " ^ * R2110(=.#&,&4fc^ a J-#7 y * " 
G-nOAIX9^&:&0&)#]), "^r-^- P503(£, W 15 ^Xik(^t)^J), « ij 
3* 7 y ? " 1557(BS^^^-^(^)^]), 9 -fe * h w 6120( 9 -i>ffc& x 

A)3000A. "Sf^St" 3000ML (*$*t4fc^ ^^#^>&T^ 

R-803(B3^^(#0^), " * * tf-^" 8250(9 
^LJ. f * (#.)#]), a ^X*.» H6700(^# £ ,2. 4t #(#)#]). 
"DERAKANE" 411-45(DOW PLASTICS 

H-600(H3^i^^(#0#]), "l**-** 8411(9 4^ 
fc" #(#)#] ) , - jl * * - " H8100( # & B. it # ( & ) W ) % 
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"DERAKANE" 470-300(DOW PLASTICS ^1 ). 

&&&& a m*^yk&% &%mtt^z.^&fc^MtiLm 

a 'jdC^v" S-510(^^i^^^(^)#])> a * ^-y^" 8190(9 
if(^)M). "DERAKANE" 510A-40(DOW PLASTICS fa] ). 

* (l)-(4)i& ifc ft ^ >ft # 4tv£-4fr . 

*^^(5)^^^^^^^^T^^ffi^^(iO)^r^^4b^^^^ 

^i£#&&^(B)^T>*^iiX(8). (9). (ll)^T7j:^4fc^^7„ 



R so - N - X - R 52 

I (11) 
R 5 ' 



O o 
II ii | 

O . o R S3 

R 51 ^iu *t&* -WR 54 . -W-OR 5 \ -WNR^R 57 ttf# 
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te— >K w ^^-co-^-so 2 - . 

R 52 &*%L&. -OR 58 * -NR 59 R 60 R 58 4tfF^ 

R 39 ***.* iUk R«°;M**.* ft*. -VR 6 \ 

-V-OR 6 \ -V-NR^R^t^^-^, R 61 . R 62 4L^£t^3^, 

*t^> R" R 64 4L^&. iUL V £ 

^-CO-5^-S0 2 - . 

m&B**-* i«fc*.*»T**#^*tJt» fi*. 

*.t*A.***.-RJt. ,ft_B., R 5< \ R 5 \ R a +tt^#tf>MLT8l^iU*- ) 

^ffi^^^^(F)8t^^S^J^^-^^^A^(A). (B), (E) 

(A) /[(A)+(B)+(F)]=0.3-0.8 

(B) /[(A)+(B)+(F)]=0.05-0.4 
(E)/[(A)+(B)+(F)]=0-0.6 

^^la^(A)^^^^*^^^^^^^^^4t^^, * 
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£31^#j£.£l^(A). (B). (F)ti /^i£#;k£&^(D)#. 

J-)-3, 3, 5-^T^^e>^. )«.(4-*tT^^^)i±^.^— it 

BttfR.^ 
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^l(BHT)^. 

rt^tegT*>-*r%-&&tti%#L&#jtfeft- grfctfj ^TMtiL M**T : 

4-^£,8k^3Mtr. 

-A" (%^4fc#:r.*j|M,£*5Mi)* a t* ^ u * ? - *y) 

a *7 A* (i&JEfc^^^l) "Matrimid" 5218(Ciba 
M)l fLWT#*Jffe: "Victrex" (=L# ft JMb#JM.**M*). "UDEL" 
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<Mr*£4MtJRr 1-20 T#$l*:fi£ gJtNfrte 

¥l CX-MN 9 YR-500 *fl(fc#4fcjMJ)3F. 

St-3lZ^,&&4fr^L&# "Paraloid" EXL-2655(£l33&# iik^). ^ 
^^Bg ^i5#a£S§-fc£.4&la£.tf "*Z?Au4 F" AC-3355, 

"PARALOro" EXL-2611. EXL-3387(Rohm & Haas ^ *J)^. 

^T^'Jife: &ifl#JSP-50<h ATOCHM^3$ 

JUfci*, £]&>6, ^A^-*?. il* 

%%l%L3L%i&T&tt % * & .ft Be.^. 

^ffci&3.5GPa #Jt„ 84fc4fei$4Mt &>£#.i& 8%« _h, 10% # 
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**«^#fi^«-rfliat^*. 5fc#«***f*tt*'|i**«A 200GPa 
#-t> ZLfcit 210-800Gpa. 

**»*A.A/rtt^r*4L«AHHAfl*, ***A«*, i££A3!> 
*(packing). #4^ (wrapping tape)*, ft #.&£L$*-^-, ##] Jf-^Fft-lf 
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g]!t#A^. 

25 TC, 0.5Hz Ti£#^&##'l£^;t8t#&#'&^ft& 10000- 
300000Pas, jtft&50000-300000Pas. 

»ft*f JM*»*^fttf***T«*]fl. ^**&9b 
^(filament winding). ^^#*1->&i& A^&^A 

Xj**jL*£-«*A«3r&. X-MfcH-*. 

&A^&t&^#RTM>£r> SRIM&. VaRTM SCRIMPS*^. 

#X^#ife*A**«^iL'fl^*«*#»fe^#iit, 

>£i+. 25 60rpm 

0.01-1.0Pa.s. jtfti&0.01-0.7Pa.s. 

#X^#^^^A^^fflf-^iL H >a^^S'li#^M^^ 
at, ft A V-te^ * *J- ** . 

ft^^^^^^JL^i^^'li. ft&*^ 
*«.**#^«lt^«nW— *,ftj*AtiJK.^. *X?-«Lf-. 4Lat#A3* 
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^^#^^-H->^ 6rpm Ta&ttjLflMfcJtiME. 60rpm T#];t#;M&& 

^##>&it*i;t# 60rpm 0.01-1.0Pa»s,£/ft& 0.01- 

0.7Pas. 

a& (End Notched Flexure)** 1 ! 

mode II ;g- |bJ %7 *fc & fit . 
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* A J* & ^(CAI). 

*- 

#l£(floor beam)), -Slt^#^n, J^^^L^I, 

1-11. 1-7 t#****fe* #»B4fc4fr<ft#*M«Jt. 

(1) **J»*& 

WRIT* J h 9 9 9 Xft$L*^¥i&it9&SL4L4LftM+ 0.5 Hz, 
» JL 25TC 4^°. 

(2) #jbi b it* #i yt&m it 

fltifc 2 *BHH A 2mm ^L*4#J»*fli*L. JIS-K7203 ^L#J^ 

fltfMfcti**** i(i/2)-*iUM. £#4Mt-fcJL. 

>^#* A ft##]&##JI^>fc;&Jifc7ife£; 10mm. -fc 60mm 
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4, ffi^Mi2.5mm, jt,&f3J*£fc 32mm i£# 3 A t 
JIS-K7113 jM***IMMJI±. 
(3)^*E#He##J^ 

Js, *Jf 4**- ft If* "H^*" T800HB-12K-40B(£li8(#L) 

^4fr, #]&4&£f*M# 125g/m 2 . ttffi^±Sfr$- 24%tf #-^6^^ 

135TC. 290Pa 2 'h^^t^^fc, ^]j^#-t^ 

&^#*f. 

(5)* ^ttaM 

t% m ELft&M §t ii a &n # + & t astm 

D690 A j£ 2.7mm. -fc 79.4mm tK&X , *4 0°#.$t & JL. 

B. 90°;*Mt&^ 9o°4Mt-Mt#*J£. 

ASTM D3039 225.4mm. -fc 38.1mm , i&^ff ^t^^r, 

*Jt90°4sL#»it.* 90°4Mt££.. 
C. 0°>& fSJ # ^7 » &(ILSS)# «j ^ 

ASTMD2344#]&& 6.4mm, il4mm^^t)t, $ttt At 
«HJfc4M*iMfc, *J£- 0^]*)#i*&>£(DLSS). 

iii±T s£(a)-(e)# , *t^®H4*3r&Jlr^ [0 3 /±45 3 ] 
#]&J*J^ 6.3mm ,31 10mm # 2 # W H 
6.3mm 1L 10mm(*^ 1 000mm) 48 
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*t-f J-^ 6.3mm ##L&*tf ili 800mm * & 68mm. 10mm # 

800mm * £ 103mm tf-fc^r^ 2 # . 4£itiS&# ^^^^^9 
i3st5L. «ftJMM$^ft>te^#lMt-- 6.3mm ti&&d-*f 
10mm. *tJj£ 10mm 16mm(^>5L^ *L&-*M -£). 

(c) ^^, vXi£tf%.7r£)$j*)k£i, #^^^^jL^i 6.3mm 

ii? 800mm * & 77mm, 10mm 800mm * % 112mm 

(d) ^&#^(^^)^>tb^t l30x:iP^ 2 *h«j-A3i. 

(e) A^J&, l£*&#^ift#£jI8m£^#^. 
(7) ®n$L&#ft#j&'}Z.m7t 

#]#l*3 4£ 10mm^li|M5-^#^H-, fcm%*&te& J %m&tf#ST^ 
ftte 3r , i& # it *: £ fciL 5 /* 
2087 -?-, 1993 -f-)Ji0ri£tf 3 & ^ *iM£r^&^ £^ #Jfci* ft*, it 
.& ft 300mm. ^.^ril^iit^ 5mm. 

B. #&&Jl##!|5t 

10mm #BIf|£^#*H*7ifc-£ 400mm tf-&J&rJt, fe&lft 

i^^Jk^E^ci^S^^ 2087^. 1993-f-)Ji^r^.^r^-ii#*L^^^-^ ( 
3£r. T^^r^^]-^-^^^:^:^ 300mm. ££UfcJi 50mm JQ B 

#A^^(N-m-deg)= #^(N-m) x Bt6^4t^(deg) 

^^^i 10mm^®^[J.^#^ilj^: 15mm^-^^r>t, 4h&*#48 

£ t\ 5mm/^. 
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&&®n$L&#ftm j f'-&£tJ ! i3-*Yfc& JIS-K077 f*tiL¥j?rvk2t 
It'fe ja^H*-*-^^.^^^ 6.3mm # 81 % £>#*Hg A -fc 90mm ¥j -ft 

40mm, 4£4Mfr&-t# 135°. 300kg cm 4Uf* 

1 

#j&&L4&-(B)JLiF#./a N,N— ¥^i*mJ&#*^. 

^S^A^5f^#^ 40^ 
( a ^iL^-#" 828. ftlfc Shell 5f^(#-)#J) 

**-Sfr A^#;&#Jlf 40^ 
( "*lfc#M*" 1001. ft 4b Shell 

&fcxi& A^^^Hm 10 # 

( tt *£&*ML B 152, *B;M**4fc 

wis***— 10 # 

( ELM434. ^£L4fc*iJfc(#.)*J) 

— 5^ 
(DICY7. ft 4fc Shell £f4l(fe)ti) 

3-(3, 4-J=-&£)-l> 3^ 
(DCMU99. ^jL^^#Xik(#.)^J) 

N,N— ¥&^*SUJr) 5^ 
(#.)( *>M*) 

7# 

*ife« 2 
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A^St^Wiffi 40 # 

( a J£&^#" 828. Shells 

( '*£.*M*" 1001, Shell 
( a ik$L¥t3L" 152. *.a^v*.^^#(#.)^J) 

w^if)*^te^|:|-f)K; io^ 

( ELM434. ^JL4t#Xik(^)^J) 

(DICY7. & It Shell S£ ) 

3-(3, 4— &£>-l, 1— 1**JM: 3# 
(DCMU99, ^i^Mfc#XJk(#L)$) 

( - tT s * >? - K, 

«ITJL^##, *I -f£i- 

£afc#j 3 

^SfrA^&fcfrJKf 40 # 

( k ^^l^-# w 828. Shell Sf^(#)#J) 

*IB^ A^Sf^WJt 40^ 
( "£Jt*M*" 1001, Jfc4fc Shell 3f 

A^Jf&fcm 10^ 
( u %t$Lft& n 152. *a**jMfc#(*Mi) 

^^MHt^J&^^V & 10 4fr 

( «&;M£*Jl w ELM434, ^^t,#XJk(#-)^) 
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(DICY7. Shell 5f ft(#.)^J) 

3-(3, 4~^^)-l, 3 4fr 

(DCMU99. #A^4fc#Xjk(#)#]) 

N,N-Xif .£^gfcj& 2^ 
(#L)( *>M3) 

7^ 

i 

# & £^h,>&^ T it JK «! . 

( tt 4£,£*f#" 828. j*4fc Shell 

A^^^MM* 40 # 

( "#jfc*Mfr" 1001. j*4fc Shell 

( 152. *.a^**4fc#(*)*J) 

10^ 

( ELM434. ^^t,#XJk(^)^J) 

— 5^ 
(DICY7. Shell 3f 

3-(3, 4~t.^)-l, 1— ipJML* 3# 
(DCMU99. ^i-^^^iili(^)^J) 
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m%L$r&&. #i$L&^-*T%. 1. 

1-3 J.. 
2 

^.^^F^^^ 1-3 ^^i,iat(B), te^-M^*^**^^**^ 
tfj t & 89 # & JBM&# -ffc^fc (N-^^nfcn&-:& #J ^ . 

( tt ^^l## w 828, j*4fc Shell 3f 
( "^J*^^ 1001. 3*4fc Shell 3f^(#.)#J) 

&4fcS>lSfr A^£f;^i«t 10^- 
( "^^l^" 152. *.B*-**4fc#(*)*J) 

^*fc*lH6^J8fc^3Mk-¥*fc 10 # 

( u ftfr&tiL n ELM434. ftiflif XA(#)U) 

(DICY7. >&4fc Shell £f^(#)#J) 

3-(3, 4-— 1^)-1, 1— 3# 
(DCMU99. ^i^t#JHJk(#.)^J) 

(Aldrich4fc#/>*J#J) 

#, '^ia^t^^^^Jr^H:^^ l-3£. 
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%L 1 



i 


£*MH 1 






1 




#A.£a4fr-(A) 












-J&£=H-#" 828 


4 0 


4 0 


4 0 


4 0 


- 4 0 


"J&JL*^" 1001 


4 0 


4 0 


4 0 


4 0 


4 0 


"i^iL^if 152 


1 0 


1 0 


1 0 


1 0 


1 0 


"&*Jfc*t" ELM434 


1 0 


1 0 


1 0 


1 0 


1 0 


" YX4000H 


— 


— 


— 


— 


— 


*JJ«.IMfr(B) 












— JUt—St* 


5 


5 


5 


5 


5 














3-(3,4-— *.*Jt)-l,l-=- V 


3 


3 


3 


3 


3 


*»A£Hd-(C) 














5 


3 


2 


— 


— 
















- 


- 


- 


- 


— 














N- * -fr A A. 4?s 3£ St jfe 














- 


- 


- 


- 


— 
















— 


— 


— 


— 


5 


-±k. *1 ,H: irf- ^ r &>4&»ar\ 












- tf JS, U 9- ? - K 


7 


7 


7 


7 


7 


WIST # (p as ) 


1. 2X10 4 


1. oxio* 


1. 9X10 4 


2. 7X10 5 


5. 3X10 4 
















3 . 6 


3. 5 


3 . 4 


3 . 2 


3 . 0 


-£>*.(%) 


1 0. 0 


1 0. 5 


1 0. 3 


1 0. 5 


5 . 3 














0°&^S>i(MPa) 


18 9 0 


18 7 0 


18 4 0 


17 6 0 


16 2 0 


90°4M+«,*.(MPa) 


9 0 


8 7 


8 5 


8 1 


5 8 


90 o 42.-ft-)fe>!t( o /o) 


1 . 3 


1 . 3 


1 . 2 


0. 9 


0 . 6 


0°>&(SI^r-fe;a/t(MPa) 


1 0 3 


1 0 0 


9 7 


9 0 


8 9 














Tr*«t*p^ #(N) 


12 8 0 


12 3 0 


12 10 


115 0 


9 9 0 


4**3,£.(Nin-deg) 


2 8 3 0 


2 7 7 0 


2 5 0 0 


2 3 0 0 


17 9 0 




7 1 0 


6 8 0 


6 6 0 


4 9 0 


5 1 0 




1 0. 6 


1 0. 3 


1 0. 3 


8. 1 


7 . 2 
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4 

( a ^iL##" 828. ft ft, Shell *Mt(*|L)ti) 

*2^A3l3f&#*lf 3 0 >^ 
( 1001. ft >fc Shell 

( ELM434. ^4t#J-ik(#.)^J) 

( a YX4000H. ft 4fc Shell 

(DICY7, ft it Shell £f ) 

3-(3, 4-^H^)-l, 1— 3tit 
(DCMU99, ^i^4t#Xjk(^)^.J) 

( "^A.***" 828, ft 4fc Shell 
( 1001, ft 4fc Shell £f^(#L)#|) 
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( "#*Jfc4fc» ELM434, te£4fc#Xjk(#)#]) 
( YX4000EL &4fc Shell S£ft(#0^) 

(DICY7, jiMfc Shell S£ ft (#)#]) 

3-(3, 4-^lL^)-l, 3-ffr 
(DCMU99. #J^4fc#ijk (#)#]) 

(^# 9 -f 

( - if a u y ?» K . 
6 

XL&A*Z$t&ftm 15 tit 

( a i£&##" 828, Shells ft 

**SfrA3^ft*MB| 30 # 

( "^iL^W 1001. Shells ft (#■)#) 

w^it-^-^ttfM; io ^ 

ELM434. ^iL4t,#Xik(*)^J) 
XtS&^Sfft^m 45 >^ 

( "^^^H^" YX4000H, >&4fc Shell 3f ft 

(DIC Y7, 4fc Shell ft (&)#] ) 
3-(3, 4~ 1— T^JW 
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(DCMU99. >^J^>ffc#X 

7^ 

^*M*j 7 

( 828. &4b Shell £f^(#.)#J) 

( 1001. &>ffc Shell 

W^^-y->*^Jfe-^?l^T*t 10 # 

( ELM434. JLjk(#)^J) 

XIM^H^JBT 45 # 

( "^A.^Mfr" YX4000EL &4fc Shell 

(DICY7, Shell S£ ^(#)$ ) 

3-(3, 4~&%L)-l, 1— V*-** 3^ 
(DCMU99. #A^fc#XJk(#)#J) 

^Sfc*^ 3^ 

((#):&y^]) 
^ife^l 8 
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( 828, >*4fc Shell 

( 1001> >*4fc Shell ^*.(^)^J) 

ELM434. >^^t.#iik(#.)#J) 
( a ^^^-#" YX4000H. ft it Shell 
(DICY7. 4b Shell ^ ) 

3-(3, 4— &;£)-l, 3 # 
(DCMU99, #jLJ^fc^XJk(#)#]) 

((*)*^ti) 

®ff£^#*h *«.*«rtt. -3^4.2. 
( 828. *!^SheU*MltiM)) 

*»ASI*MM*J» 30^ 
( *&lfc.*W 1001. ft 4b Shell *F*.(*M4) 
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V9 2fc%- J tirte^-J&^%L&¥%L 10>f^ 
( ELM434, &£.fe$x 

( a ^^^-# n YX4000H. *Mfc. Shell 

(DICY7. teft Shell 3f 

3-(3, 4-X|L^)-l, 3^ 
(DCMU99. >^i^>fc#ijL(^)#.J) 

( « t* ~ U * ? » K, 
£*M*i 10 

# 4St^#L^ T it & * J *L-M«r . 
A^^$,^m 15^ 
( "^A*!-*" 828. &4fc Shell 

( "*£*M*" 1001, >*4fc Shell 

( ELM434, ^iL4fc#XjL(^)^) 

**.S^i£4MtfJI& 45^ 
( a J£jfc*1-#" YX4000H> yiifc Shell S£ 

(DICY7, i*4fc Shell 

3-(3, 3^ 
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(DCMU99. #;MMfc^XJL(#)#]) 

( « t* ^ u ? ? - k. £-*-(JMi) 
£*M*J ll 

m &.&fa%L&T s£ & 4 # JR . 
^e^A^Jf^^jjg 15# 

( "^dbfl-#" 828. i*4fc Shell 3f 

^LS&- A^Jf^MJ^ 30$* 
( *J£Jt*M*" 1001. i*4fc Shell 

w*3Mf*—*fc— 10^ 

( "^Mt" ELM434* &%L#*%l-$L{1fc)M) 

siS^Sf&fcm 45^ 
( u ^^^ YX4000EL ft 4b Shell 

(DICY7. *Mfc Shell S£&0l*.)*!) 

3-(3, 4~lL#l)-l, l—V^ML-* 3^ 
(DCMU99, ^i^^#Xik(^)*J) 

( « t* - v y ? • K. £i£(#0*J) 
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tk%Lfr\ 3 

4-11 &&&&&& ^fe±m&&&(C)tfi 

( 828. &4fc Shell *f 

( tt ^>4:## w 1001. »fe Shell *F*.(*|t)ti) 
( ELM434, ^iL4fc^Xik(^)^J) 

( tt ^>4:^-# n YX4000H. &4fcSheU^&(#0#J) 
(DICY7. Shell 5f^(#-)^J) 

3-(3, 4— M.1£yi 9 3^ 
(DCMU99. ^i^4t,#XJL(#.)^J) 

^#*h «J«.*«r4t. *«.l*j|L*^4L 2. -ffcttX 

4-11 4. 

rt**l 4 

i^*/8£*« 4-n ##&^^(B)te#^^^^3^#i^ 

*t& A^K&Hm 15 # 

( "ifcJL*^" 828. jfc4fc Shell 3f &(#.)£) 
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( 1001. }&4b Shell S£&(#-)^) 

^*^&xj&x3M.tpfct lo# 

("&*3Mk" ELM434. 4iL,&4b#Xjk (#)#]) 
( u %t$L^ft" YX4000H. >*4b Shell 3£&(#)*J) 
(DIC Y7, 4b Shell J£ ) 

3-(3, 4-X&:£)-l, 1— V*.** 3^ 
(DCMU99, #i^4b^XiL(#.)*i) 

(Aldrich4b#^#J) 

o°j& W*JL^##« ******* 4fS£. jhl 

******* fc***! 4-llJ:. 
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4L2 











828 
1001 

"3L£#;iL" 152 
"3f:*.^4t- ELM434 
"^>*L^-#" YX4000H 


1 5 

3 0 

1 0 

4 5 


1 5 

3 0 

1 0 

4 5 


1 5 

3 0 

1 0 

4 5 


3-(3,4-- ^^^-IJ.^^^^ 


5 
3 


5 
3 


5 
3 


#J&M#-(C) 

IM ->k -44- It At? -Jf — *L -it »^ 
— St its 1 


5 

— 
— 




5 
— 




5 

— 


^^"^^-^•^'hfr jfe g # Stat 4fc^4fr 


— 


— 


— 


r , «, is s£\ 


7 


7 


7 


#m#.g_ifc']±*(Pa- s ) 


3. 6 X 1 0' 


5. OX 10* 


3. 9X 10" 




O "7 

10. 7 


3 . 7 
9 . 5 


3 . 7 
10. 4 


0°>£iga^t(MPa) 
90°4i-ft«^t(MPa) 
90°4i#-I£:/t(%) 
0°^ |5I #-fcj a j£(MPa) 


19 10 
9 5 
1 . 3 
1 0 1 


18 9 0 
8 9 
1 . 1 
9 9 


1 9 0 0 ! 
9 3 

1 . 2 ' 
9 7 


^ &#iF$#(N) 
^■*S^(N- m -deg) 
Hip $ #(N) 


13 4 0 
2 9 7 0 
7 0 0 
11.9 


12 7 0 
2 9 0 0 
6 8 0 
10. 5 


13 4 0 
2 9 5 0 
7 1 0 
11.8 
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# • • 
» * ft * 



7 


£*fc-fc| 8 


9 


io 


11 






1 5 

3 0 

1 0 

4 5 


1 5 

3 0 

1 0 

4 5 


1 5 

3 0 

1 0 

4 5 


1 5 

3 0 

1 0 

4 5 


1 5 

3 0 

1 0 

4 5 


1 5 

3 0 

1 0 

4 5 


1 5 

3 0 

1 0 

4 5 


5 
3 


5 
3 


5 
3 


5 
3 


5 
3 


5 
3 


5 
3 


— 
3 

— 


3 
2 

— 


— 

5 
— 


— 
5 


— 
— 

5 


— 
— 

— 


— 

— 

— 


— 


— 


— 


— 


— 


— 


5 


7 


7 


7 


7 


7 


7 


7 


5. 5 X 1 O 4 


3. 7 X 10 4 


2. 1X10' 


6. 9X 10* 


1. 3 X 1 0 s 


7. 2 X 1 0" 


2. 4 X 1 0 4 


3 . 6 
10. 5 


3 . 7 
10. 4 


3 . 6 
9 . 8 


3 . 6 
9 . 0 


3 . 6 
9 . 6 


3 . 4 
10. 2 . 


3 1 
5 . 9 


18 8 0 
9 0 
1 . 1 
9 4 


19 10 
9 3 
1 . 2 
1 0 0 


18 9 0 
9 1 
1 . 1 
9 9 


18 8 0 
8 7 
1 . 1 
9 8 


18 7 0 
8 9 
1 . 1 
9 8 


18 0 0 
8 4 
0 . 9 
8 9 


16 4 0 
6 5 
0 . 6 
8 8 


12 6 0 
2 7 10 
6 8 0 
10. 3 


13 3 0 
2 9 10 
6 9 0 
11.5 


12 8 0 
2 7 7 0 
6 7 0 
10. 5 


12 5 0 
2 8 0 0 
6 6 0 
10. 2 


12 7 0 
2 8 2 0' 
6 7 0 
10. 7 


118 0 
2 4 0 0 
4 5 0 
8 . 5 


10 0 0 
18 0 0 

5 0 0 

6 . 5 



* 
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6rpm ^» 60rpm Bt^iffe^. 

(2) * 6r*<MMWA* 

iT;fc, >S 2 fi-^#Jft*** 2 #&£&^&(drum wmd)3L3.tf & 
(drum)-L, Ifc 80% 3(T700SC-12k-50c, &«(#.)«|). 

80mm, £f ^ 9 # 540g/m 2 . 

ztXtt&fcfcj]. #^5l)^^7^>t# 6 i5LX>£T 
<ir>^^ 11 80mm, ^ 200mm), ii^v ^^^#^^L^^, £ 

<&&.T&i§LWm. %Js* 2mm #KI&*f 12 *»T4b*<M 13, 

3MPa £i£#.&T£ 25XZ^# 24 'MjM&£j$. 

^ 60%. 

(3) 0°^ ^S^]^: 

>M^&^##ti9#*£ 12.7mm. -fc 85mm ttiUM, £TsiL 
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•JL*JbIJE&& :64mm 

■fc#i&J$L: lOmm/^ 

•^-^Jl^: 10mm. T^j 4mm 

•SH^S^: 25-C 

(4)>&f5I^r^7S^^: 

>M L ft£^##t*<*£: 6mm> |:20mm^^^, £-fi£#-# 

• iL *, f5J :10mm 

■ft^iljt: 1.3mm/^ 

-Bl^-M.&: _h#J 10mm. T^W 4mm 

•m%L&.J$L: 25V 

^c^fe'ffjj 12 

A ^^7K-y-)ASt^^^^gt*»^ 60.0 ^ 
( "S^ST 3000M. *£^fc#(#.)#J) 

30.0^ 

T*j*$8fc^ 10.0^ 
{* * 7 >f 9 * 

&^*f#.|fc^?|&^ 1.5^ 
X" VL0^#)H) 

fc^^a^^ # 6rpm T 0.30Pas> 60rpm T # 0.15Pa s . 

*0°f*Sl, «JUMU»T. 
0 o: f*S>^: 1830MPa 
>g- faj j£.:85.5Mpa 
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£^#4 13 



( "*MUT 3000ML *£#4fc#(#0#]) 

((^)^A.*J) 
(«^_*^T» VL B 



60.0 4fr 



30.0^ 



10.0^ 



0.5^ 



1.5^ 



ftffit8.&*htf)&A£- 6rpm T 0.060Pas. £ 60rpm 
0.0610Pas . 

0°t&&J$L-- 1890MPa 
M m # ^ & & :86.5MPa 
14 

JS-g^ A j&^£***;frjM& 60.0 # 

( "SMU8" 3000ML 

30.0 # 

(:f ^ 7 ^ X 3 

ft#Bt^# 100.^ 
((ft)*>M)) 

***4feJM^!4L« 1.5 # 
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VL B^3*J»(*)«) 
****** 0.5^ 

#«&/^4&tt*ML& 6rpm O.llPa s. >fc 60rpm T O.llPas . 
&0°^&&A. Jk^to&Jk. «*JMHb»T. 

0 01 fT$&Jt: 1800MPa 
>gr IbJ # to & ^ :84.2Mpa 
15 

A ft It 60.0 ^ 

( "Sf&St" 3000M, *£^4fc#(&)£]) 

30.0^ 

(t * 7 y * a 

N-^#^^.^ 10.0^ 
(^- # 7 >f ^ 

*^«f4tJt^?|iL*l 1.5 # 

0.5 -f^ 

( - =t ? jr * » 4£ N» 

#^M^^7^^^^l 6rpm Tid 0.070Pa-s. £ 60rpm T $J 
0.073Pa s . 

*0°lT&&^ &®-£tt)&J$L. m7t&%L**T. 
0°t&&&: 1760MPa 
Mr /3J ^to & ^:81.5Mpa 
16 
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A ^ifftlfc?.*.* 60.0 # 

( a 3?^St w 3000M, ^£#4fc#(#.)*J) 

30.0^ 

* 7 ^f^(^)) 

N-?*.**;*-***** 10.0 4fr 

(H*flS#i<fc(*)«) 

( *r- VL 9 

0.5 ^ 

Hffi4a.&%itfj%iJ$L£. 6rpmT7& 0.10Pa-s.£ 60rpm T# O.lOPa-s . 

*o°**gtJL «nyiv9tA.. *H£.J***»T. 

0°^*^>^: 1750MPa 
(5J ^"^7 S ^:80.8MPa 
f£*M*J 17 

X^Sfr A ~**.-th*lt 60.0 # 
( a ^fft^ w 3000M. ^£;Mfc#(#.)#J) 

30.0^ 

H 7 4 ? 

ft 10.0 # 

***HMM**lJaUH 1.5^ 
( VLB^*»(*)«) 
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W ft 6rpmT# O.llPa s, 60rpm T A 0.12Pa s . 

&0 o t&&Jk, Mfttto&Jt. «J£J**.*»T. 
0°^^^^: 1810MPa 
Jk 1»J M to & ^:84.2MPa 
£*MN 18 

A ~i£*iJ-&8i¥£-i^SMaiMfr 60.0 # 
( a $£^m n 3000M, *&*Mb£(*|L)ti) 

30.0^ 

(f if 7 4 f 

N, N— 7 10.0^ 

HH%*8l&%i 6rpm T 3/ 0.72Pa-s. £ 60rpm T % 0.74Pa-s . 

*0°^i&$£,£. ^f«q3T^&>£. «H;UiMl*»T. 
0°^ 1830MPa 
laj & &:85.7MPa 
rti*t« 8 

Xt& A jMffc*¥&****iA4fr 60.0 ^ 

( «JP*U»- 3000M. *$*Mfc 

40.0^- 
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&#~m&flL&5\2LM 1.5^ 

( « ^ v 9 » & N. BS^i§^-^(#)#J) 

ftffi&&#itf)ftJt&. 6rpm 0.045Pa-s. 60rpm T 

0.04774Pas . 

£0 o ^&&&. j&fiUri*»£. «^^^^>T. 
O^&S^: 1640MPa 
ygrfaj $"^S,£:77.0Mpa 

#11-8 ^JM&#££^H-. 
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